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Abstract—The emergence of various problems of the water 

crisis in Central Java, urge on need for developing the mapping 
application of the water poverty level in that area to help the 
Government and related parties in executing the decision making 
required. This application will map the poverty levels of the 
water from 8,576 villages, 573 subdistricts and 35 regencies in 
Central Java by using the technique of spatial data mining and 
the approach of the water poverty index (WPI). Seeing the 
magnitude of that application scope, then it needs to do the 
software complexity measurement to find out further the 
resources needed for the development of the system in the future. 
The measurement of the software complexity is held with the 
Function Point (FP) method that produces the estimation of the 
resource requirements such as project work effort, project 
duration and speed of delivery. The results of the research 
showed that the software water poverty mapping owns the 
complexity level with FP at 136.64, the project work effort at 
1,273 hours, the project duration in 4.037 months and the speed 
of delivery at 33.85 FP per person month. 

Keywords— Function Point Analysis; Water poverty mapping; 
Software Complexity measurement. 

I. INTRODUCTION 

In the recent years, the Province of Central Java has been 
experiencing the problems of the shrinkage of public access for 
fresh water.  The quality of the raw water undergoes the 
degeneration, due to the high activity of the industry and the 
households which generate waste and other pollution sources 
[1, 2]. As many as 35 Watersheds (DAS) in Central Java 
undergo the water crisis and 136 contaminated. This matter can 
be understood because some of the watersheds start in 
switching function into a residence or a factory that unequaled 
with the good waste management system. Tempo [3] noted that 
10 areas in Central Java started to experience the water crisis. 
Some areas that previously were abundant with water begin to 
undergo the signs of the water source's reduction. Jocom [4] 
noted the phenomenon of the "loss of" a number of springs in 
town of Salatiga. The town which was in 2004 noted owning 
64 water springs, in 2012 only owns 32 water springs. 

Meanwhile, Karanganyar Regency also experiences the similar 
thing. The Regency which is located at the foot of Mount Lawu 
for the first time, in 2014, experienced a declining in water 
debit [5]. 30 of the spring water points experienced a quite 
significant declining in water debit from 515 liters per second 
into 150 liters per second. 

 The various problems about the water above obviously will 
have an impact on the cases of the food crisis, life safety and 
society welfare, so that it needs immediately contemplated 
about solutions to overcome it. With that background, the 
Center of Computation Study of Satya Wacana Christian 
University working with the Ecological Agency of the Central 
Java Province will develop the application of the water poverty 
mapping system to impart a depiction of an estimate of the 
water availability in the province of Central Java. With the 
existence of those mapping, it is hoped the condition of water 
resources could be controlled so that its availability could meet 
the needs of the human population either at this time or in the 
future. 

The application of the water poverty mapping will analyze 
8,576 villages, 573 sub districts and 35 regencies/cities in 
Central Java. The characterization of the region is done by 
using the technique of spatial data mining that will process the 
data either spatial or non spatial which collected starting from 
the village level up to the provincial level. The spatial data 
meant is in the form of the map of the borders of a village of 
Central Java. While the non spatial data were processed from 
the data of the village potential, the statistics of regencies/ 
cities in numbers, and the profile of natural resources. The 
measurement of the poverty levels of the water uses the 
variables in the Water Poverty Index (WPI) [6]. This 
application can be equipped with technology application such 
as Data Warehouse technology [17,18] and data mining 
technology such as using Attribute Oriented Induction 
technique [19,20] or AOI-HEP data mining technique for 
finding frequent or similar patterns [21,22,23]. 
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Seeing the scope magnitude of the water poverty mapping 
system above, then it needs to do the software complexity 
measurement to find out the resources needed in detail if we 
want to build the application. This paper will discuss the 
software complexity measurement using Function Point 
Analysis (FPA) method. FPA is a method developed to 
calculate and to estimate the size of the system based on the 
functionality of the system [7]. FPA can also generate the 
estimation of resource requirements such as project work 
effort, project duration and speed of delivery, so that it 
becomes a consideration for the activity of the application 
development management in more details [7, 8]. 

II. FUNCTION POINTS METHOD 

A. Function Point Analysis (FPA) 

Function Point Analysis (FPA) for software sizing 
developed in the late 1970s at IBM by Allan Albrecht [7, 8]. 
The International Function Point Users Group (IFPUG) was 
founded in 1980 and produced its own FPA Counting Practices 
Manual (CPM). In 2000, IFPUG produced Release 4.1 of its 
CPM [8]. 

FPA is a method of quantifying the size and complexity of 
a software system according to the functions that the system 
delivers to the user [7,9]. This method measures software size 
by quantifying the functionality based on logical design and 
functional specifications. This measure has great advantages: 
(1) independent from the programming language, development 
methodology, technology or capability of the project team used 
to develop the application, (2) comprehensible for client and 
user, and (3) applicable at an early phase of software 
development [7, 9]. 

B. Step by Step Calculation of Function Point Analysis 

To measure the software complexity estimation using FPA 
approach following procedure as shown in Figure 1. 

 
Fig. 1. FPA Procedure at a Glance [10] 

1. Identify the counting scope and application boundary. 

The first step in calculating FP is to identify the 
counting boundary. Counting boundary is the border 
between the application or project being measured and 
external applications or the user domain [10, 11]. 
Figure 2 shows FPA components. The system 
boundary establishes which functions are included in 
the function point count. 

 
Fig. 2. FPA Components [10] 

2. Compute the unadjusted function count or Crude 
Function Points (CFP). 

Crude Function Point (CFP) or unadjusted function 
count, relates to the following five software 
components: (1) number of user inputs, (2) number of 
user outputs, (3) number of user online queries, (4) 
number of logical files, and (5) number of external 
interfaces [7, 8, 10]. As shown in Table 1, weighted 
factors are applied to each component according to their 
complexity level.  

TABLE I.  CFP CALCULATION FORM [7, 10] 

Software  
System 

Component 

Complexity Levela 
 

Simple Average Complex CFP 

C W P C W P C W P   

User Inputs  3   4   6   

User Outputs  4   5   7   

Queries  3   4   6   

Logical Files  7   10   15   

Ext. Interfaces  5   7   10   

Total CFP                 

a. C = Count, W=Weight, P=Point (C*W) 

 

3.  Compute the Relative Complexity Adjustment Factor 
(RCAF) for the project. 
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RCAF summarizes the complexity characteristics of the 
software system and varies between 0 and 70. This 
phase assign grades (0 to 5) to the 14 subjects that 
substantially affect the required development efforts. 
RCAF formula is [7, 8, 10]:  

   (1) 

where S is subjects that substantially affect the required 
development efforts. Table 2 shows the RCAF form. 

TABLE II.  RCAF FORM [7, 10] 

 

 

4. Compute the number of Function Points (FP): 

The RCAF determines the Technical Complexity 
Factor (TCF) [7, 10]. TCF formula is:  

 TCF = 0.65 + 0.01 * RCAF  (2) 

The number of function point formula: 

 FP = CFP x TCF (3) 

where CFP is crude function point count, and TCF is 
technical complexity factor. 

III. WATER POVERTY MAPPING APPLICATION: A CASE STUDY 

A. System Design 

As had been discussed previously, the Water Poverty 
Mapping system is an application which intends on mapping 
the poverty level of the water in the territories in Central Java 
province. System design is shown in Data Flow Diagram as in 
Figure 3, where clearly visible the components of input, output 
and the processes that occurred within it.  

From Figure 3 it can be seen that this application is 
processing input data from two sources, those are from the 
operator and other applications. Another application meant is a 
profile application of the region either sub districts, provinces 
or regencies that are owned by the Central Bureau of Statistics, 
whereas the output of the application is used by the 
governments as a basic of taking the important policies related 
preservation and water resources development. 

 

 
Fig. 3. Summary of  Data Flow Diagram  

B. Function Point Analysis 

According to DFD is shown on Figure 3, it can be analyzed 
the quantities of the components on the application as follows: 

• Number of user online queries : 2 

• Number of logical files : 6 

• Number of external interfaces : 1 

Based on the degree of complexity of each of its 
components, then generated the FCP calculation as in table 3 
below. 

TABLE III.  CFP CALCULATION 

Software  
System 

Component 

Complexity Level 
 

Simple Average Complex CFP 

C W P C W P C W P   

User Inputs - 3 - 1 4 4 2 6 6  16 

User Outputs - 4 - - 5 - 2 7 14  14 

Queries - 3 - 1 4 4 1 6 6  10 

Logical Files 1 7 7 1 10 10 1 15 15  62 

Ext. Interfaces - 5 - - 7 - 2 10 20  10 

Total CFP                    112 
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Afterwards, the evaluation toward the complexity 
characteristics of this application and the calculation of relative 
complexity adjustment factor described in table 4 below. 

TABLE IV.  RCAF CALCULATION 

No Affecting Subject Grade 

1 Requirement for reliable backup and recovery 4 

2 Requirement for data communication 5 

3 Extent of distributed processing 4 

4 Performance requirements 3 

5 Expected operational environment  4 

6 Extent of online data entries 5 

7 
Extent of multi-screen or multi-operation online 
data input  

5 

8 Extent of online updating of master files 5 

9 
Extent of complex inputs, outputs, online queries 
and files 

5 

10 Extent of complex data processing 3 

11 
Extent that currently developed code can be 
designed for reuse 

3 

12 
Extent of conversion and installation included in 
the design 

3 

13 
Extent of multiple installations in an organization 
and variety of customer organizations  

4 

14 Extent of change and focus on ease of use 4 

  57 

 

Based on formula (1) and RCAF calculation on table 4, the 
number of RCAF is 57.  The end calculation of the function 
point for the application of the Water Poverty Mapping based 
on  formula (2) and (3) is as follows: 

TCF  = 0.65 + 0.01 * RCAF = 1.22 

FP   = 86 X 1.22 = 136.64 

IV. RESULT AND ANALYSIS 

 The measurement of the software volume is an 
important issue for the developers to be able to plan the 
resources, the costs and the duration needed in building the 
software [12, 14]. Based on the results of the FP calculation 
which had been done, then it can be used to make an estimation 
of the resources required to undertake the development of the 
system.  Following is the result of the estimated calculation of 
the resources required for the development of Water Poverty 
Mapping based on a formula developed ISBSG [11, 13, 16]. 

A. Project Work Effort (PWE) 

PWE is a quantity that indicates the number of working 
time which is required for the development of the software 
project [11, 15]. The formula for PWE determination is as 
follows: 

 PWE = C x SizeE1  (4) 

Where PWE was a normalized Effort Project for the 
developers team (in units of Hours), the Size is the software 
size (FP), C is a constant (23.25) and E1 is a constant (0.814). 
From the formula (4), then the value of the PWE is as follows: 

 PWE  = 23. 25 X 136.640.814 

  = 1,273 hours. 

B. Project Duration (PD) 

The project duration shows the number of time needed for 
the completion of the software project [11, 16]. Project 
duration is calculated using the following formula: 

 PD = C x SizeE1  (5) 

Where the Duration is the active time of the working of the 
software project (months), Size is the software size (FP), C is a 
constant (0.543) and E1 is a constant (0.408). From the formula 
(5), then the value of the PWE is as follows: 

 PD  = 0.543 x 136.640.408 

 PD  = 4.037 month. 

C. Speed of Delivery (SD) 

Speed of delivery shows the speed of the working of the 
software project by the whole developer team [11, 16].  The 
formula to measure the speed of delivery is as follows. 

 SD= C x SizeE1  (6) 

Where SD is the speed of delivery (FP per person month), 
Size is the software size (FP), C is a constant (1.842) and E1 is 
a constant (0.592). From the formula (6), then acquired the 
value of SD as follows: 

 SD  = 1.842 x 136.640.592 

 SD  = 33.85 FP per person month. 

By the calculations above, they can be used as the basic in 
executing the decision-making related to the further application 
development plan. Afterwards, the table 5 shows a summary of 
the water poverty mapping application measurement using 
Function Point Analysis. 

TABLE V.  SUMMARY OF WATER POVERTY MAPPING APPLICATION 

MEASUREMENT. 

No Description Result 

1 
Crude Function Points  
(unadjusted function count)  

112 

2 Relative Complexity Adjustment Factor  57 

3 Technical Complexity Factor  1.22 

4 Function Point 136.64 

5 Project Work Effort  1,273 hours 

6 Project Duration  4.037 month 

7 Speed of delivery 
33.85 FP per 

person month 
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V. CONCLUSIONS 

The measurement of the software volume is an important 
issue for the developers to be able to plan the resources, the 
costs and the duration needed in building the software. 
Function Point Analysis is a method used to obtain the 
complexity size of a software based on its functionality, that is 
the size that shows how big the function provided by the 
software to its users. The use of this method is capable to 
estimate the resource requirement, especially those related to 
project work effort, project duration and speed of delivery in 
the development of the software. 

 The case study about the measurement of the application 
complexity of Water Poverty Mapping Point generates the 
value of Function Point at 136.64. The value can be converted 
into a value that shows the estimated resource requirements in 
its development that is the project work effort at 1,273 hours, 
project duration in 4.037 months and speed of delivery at 33.85 
FP per person month.  For the future, the evaluation to the 
product quality after the software completed developed can be 
done by comparing the volume of the system with a large 
number of error (error-count) in the software processed. 
Meanwhile from a business perspective, the volume of 
software can be the basic for determining the value of the price 
of the software product involved. 
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